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ABSTRACT

OBJEVTIVE:

The objective of the Phase Il study is to bring the mixed fuel concept developed earlier to a
technological fast track. This objective is achieved by simultaneously demonstrating the concept
on a larger scale unit, and by acquiring additional scientific information critically needed for
process optimization. Specifically, we plan to address the following issues:

1. design of mixed fuels for effective NO reduction,

2 measurements of rate constants of NO reduction on young chars,

3. construction of a semi-empirical kinetic model,

4. reaction mechanisms in burnout zone, and,

5 demonstration of the mixed fuel concept on a pilot-scale down-fired furnace.

ACCOMPLISHMENTS TO DATE:

1. By careful design of a mixed fuel and reaction conditions, total fixed nitrogen (NO, HCN and
NHs) exiting a simulating reburning reactor imply, reburning technology is likely to meet the US
EPA’s regulation of removing 85% of NOy in a 3-stage reburning process. This level of NO
reduction is achieved at a moderately rich reburning stoichiometric ratio 0.945. These data have
been reproduced in an EERC’s 7-kW boiler. A patent is pending.

2. Effective NO reductions can also be achieved by a reducing agent in the post-combustion zone
in the 400 to 600°C. The process doe not involve natural gas, but yields CO.

3. A weak but cost-effective catalyst for CO oxidation has been devised and demonstrated. We
are currently evaluating its technological potential.



4. Temperature-programmed desorption (TPD) of young chars demonstrates that strongly bound
oxides form on the char surface at the flame temperatures; rate of char combustion is likely to be
controlled by these oxides on the basal planes.

5. Commonly used alumina and SiC tube and their supporting materials participate in
undesirable oxidation, reduction and decomposition reactions between 1100 and 1700°C.

FUTURE WORK:
We plan to continue the tasks discussed in the Objective section.
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